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   The aim of this paper is to measure the impact of migration flows on growth via their 
effect on structural change.  To this extent we build an empirical growth model in which 
migration  flows  and  intersectoral  wage  differentials  can  affect  the  speed  of  labour 
readjustment  between  sectors  and,  ultimately,  total  factor  productivity  and  growth.  By 
employing Italian regional data stemming over more than four decades we measure the 
effects of interregional migration on regional growth and convergence. The results confirm 
that  migration  in  general,  and  in  particular  the  content  of  human  capital  of  moving 
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1.  Introduction 
   
Dualism  and  structural  change  are  a  relevant  aspect  of  growth  and  development. 
Indeed,  it  is  a well  established  empirical  evidence  that  growth  and  development  occur 
within, and because of, a process of structural change. Existing differentials in the rate of 
return  to  the  production  factors,  typically  labour,  will  cause  readjustment  of  resources 
between sectors and, ultimately, structural change. In turn, structural change and factor 
reallocation  between  sectors  in  the  presence  of  differentials  in  the  rate  of  returns  will 
increase  total  factor  productivity  and  foster  growth  and  development.  Of  course,  the 
process of factor readjustment between sectors “within” an economy is strictly interrelated 
to the process of factor readjustment “between” economies. In fact, external migration 
inflows and outflows can alter the internal process of structural change and, ultimately, 
growth and development. As the literature on dualism has highlighted, migration flows 
among regions interact with the process of labour reallocation among sectors which is the 
essence of the structural change. Hence, one can understand much of the interrelationship 
between structural change and development by focusing on the nature and the dynamics of 
intersectoral and interregional migration flows. The aim of this paper is to focus on the 
effects of migration flows on growth via their effect on structural change. In order to 
detect  the  possible  impact  of  migration  on  structural  change and  growth, we  build an 
empirical growth model in which migration flows and intersectoral wage differentials can 
affect  the  speed  of  labour  readjustment  between  sectors  and,  ultimately,  total  factor 
productivity and growth. The main idea is that migration flows can change labour market 
conditions  and  influence  the  process  of  labour  reallocation  between  sectors.  More 
specifically one can argue that an inflow of immigrants not only add numerically to the 
existing labour force, but modifies the speed of adjustment in the labour market, either by 
smoothing such a process or by hindering this. If immigrants are more flexible and more 
inclined  to  change  sectors,  the  speed  of  internal  adjustment  increases  with  external 
immigration, while the opposite is true if immigrants cannot be immediately allocated in 
the advanced sector. To some extent the content of human capital of immigrants captures 
the propensity and the aptitude of immigrants to be employed in the advanced sector. In 
fact more skilled immigrants, endowed with high level of human capital, can be more easily 
allocated in sectors which require higher degree of specialisation and multiple skills. Less 
skilled immigrants, on the opposite, may have a lower level of immediate employability and 
can slow the process of internal labour adjustment. One can put forward similar arguments 
for  emigration  flows  and  draw  similar  conclusions.  For  this  reason  we  think  that  the 
content of human capital of migrants could be a key variable in determining the direction 
in which migration can influence the speed of technological change and growth.  
By building on Temple and Woessman (2006), we introduce interregional migration 
flows in a growth framework in which structural change, measured as a change in the share 
of labour employed in the agriculture sector, determines a shift in time of technology and it 
can, therefore, spur growth. In turn, structural change is determined by intersectoral wage 
differential and by the relative size of immigration and emigration of the labour force.   3 
Ultimately, we are able to disentangle the impact of structural change on growth through 
two main channels: one is the relative expansion of the advanced sector; the other is the 
internal and external labour reallocation. The working of the former channel of interaction 
can be easily explained. Since the advanced sector is also the one which displays higher 
returns, an expansion of this sector will entail an overall higher return to factors, and an 
overall higher growth rate for the economy. The second channel of interaction between 
structural  change  and  growth  hinges  on  the  assumption  that  structural  change  implies  
labour  reallocation  between  sectors,  and  on  the  assumption  that  migration  flows  by 
interacting  with  such  readjustment  process,  it  can  affect  total  factor  productivity  and 
growth.  
In order to test the above hypothesis we focus on a specific country, Italy, which in 
the last 50 years has undergone a deep process of structural change. We employ a long 
panel dataset of regional data which includes interregional migration flows, as well as other 
relevant variables, to perform an in depth econometric investigation which we hope can 
shed some light on Italy's recent development process and can add to the general view on 
the role of structural change in growth dynamics.  
The long history of internal migrations and the relevant differences between different 
areas, in particular North and South, of this country make of Italy a valuable empirical 
scenario to analyse. Dualism, differences in productivity, differences in local labour market 
conditions  have  fostered  migration  and  interfered  in  the  process  of  growth  and 
convergence. And Italy is for this reason a valuable stage on which testing the strengths of 
the forces which should ultimately lead, as theory dictate, to convergence. Despite the 
relevant process of structural change and the sizable flows of migration the data have often 
highlighted a lack of convergence between Italian regions. This is a puzzle which many 
researchers  have  for  long  stressed  and  that  remains  unsolved.  Hence,  by  using  Italian 
regional  data  our  work  will  attempt,  on  the  one  hand,  to  provide  some  form  of 
confirmation to this lack of convergence with a view to what might have been the main 
factors behind such evidence; on the other it aims at drawing general conclusions on the 
role of migration and structural change in the growth process.  
The results of our estimations are quite enlightening. Migration appears to have played 
a significant role in structural change and, in Italy, it has certainly affected the speed of 
adjustment of regional economies towards the steady state. In particular, the data confirm 
the idea that immigration flows have favoured the process of structural change, while the 
effects of emigration flows are negative. Moreover, we find that these effects of migration 
on structural change and growth are mainly due to the level of human capital of migrants 
and, in general, we find that a loss of human capital is detrimental for growth. These results 
can explain the persistence of dualism in Italy notwithstanding the significant structural 
change undergone in both parts of the Country and the massive migration flows from the 
South towards the North. Indeed, when migration flows consisted mainly of low skilled 
workers – from the 60s till mid 80s – , they favoured convergence, while when migration 
flows consisted in high skilled workers – latest decades, they favoured mainly the Northern 
regions.     4 
Eventually,  the  data  seems  to  confirm  that  in  Italy  migration  flows  and  structural 
change have benefited the richer Northern regions more than the poorer South. This puts 
forward  the  idea  of  the  existence  of  a  poverty  trap  for  which  the  South  tends  to  lag 
persistently behind. 
The work is structured as follows. Section 2 offers a brief empirical description of the 
evolution of markets, production and of migration dynamics in Italy in the past 50 years. In 
section  3  we  extensively  analyse  the  background  literature  on  the  issue.  The  role  of 
structural change, once at the core of the traditional literature on development, has been 
recently re-analysed and re-interpreted by the literature on growth. The results of these 
studies are very interesting and constitute the bulk on which we build a simple empirical 
work to study the role of migration in the process of structural change. We build the 
empirical  model  in  section  4.  In  Section  5  we  describe  the  results  and we  attempt  to 
provide an interpretation of these. Section 6 concludes. 
       
2.  Some Empirical Facts  
 
For its history and its economic and social structure, Italy offers a very valuable frame 
to understand the interrelationship between structural change, interregional migration and 
convergence. Since the second world war the country has undergone radical changes. The 
per capita income has steadily increased throughout the years in all areas of the country, 
and so has the standard of life. During all these years, the economic system has been 
profoundly transformed and a once large prevailing agriculture sector has been time after 
time retreating in favour of the industry and services sectors. Of course, the changes have 
not occurred uniformly overall. Some regions, typically the Northern ones, have led the 
way to growth and structural change, others, the Southern, have followed. And yet, 70 
years of development have not filled the gap between the richer North and the poorer 
South (the “Mezzogiorno”). Actually, for its peculiarities, this process of “unbalanced” and 
non convergent development of Italian regions has been, and still is, much studied. 
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Growth and development in Italy are strongly interrelated to the development and 
structural  change  of  individual  regions  and  Macro  Areas  in  the  country.  The  simple 
contraposition  between  advanced  sectors  (industry  and  services)  and  backward  sectors 
(agriculture) which characterises many dual economies, is accompanied in Italy to a severe 
dichotomy between the North and the South, with the South chronically lagging behind 
even in structural transformation. The relative importance of the agriculture sector, for 
example, has been historically much higher in the South than in the North (see Fig.1). In 
1964 the share of labour employed in agriculture sector was 0.33 in the South of Italy and 
0.29 in the North. This share has decreased in 1973 to 0.23 in the South and to 0.19 in the 
North and it has continued the fall through the years till reaching nowadays (data at 2002) 
negligible values both in the North (0.06), and in the South (0.07). 
The  outflow  of  employment  from  agriculture  sector  has  benefited,  initially,  the 
industrial  sector  and,  only  later,  the  services  sector.  Actually,  in  the  last  decades  the 
industrial sector itself has been retreating in favour of the services sector. But this is a 
common story in many advanced country. The relative expansion of the services sector, 
which has occurred partly at the expenses of the industrial sector, poses a problem when 
one needs to identify the advanced sector and the backward sector. Defining the backward 
sector as the agriculture sector and the advanced sector as industry and services does not 
allow to take into account the relative shrinking of industry in the latest years. Yet in order 
to simplify matter we will prefer, as most of the literature does, to identify the backward 
sector with the agriculture sector, and interpret the decrease in the share of industry as an 
internal change in the advanced sector.     
Of  course,  the  process  of  structural  change  has  involved  not  only  the  deep 
restructuring in internal labour markets but it has also influenced and, and in turn, it has  
been influenced by the labour migration flows between regions and macro areas. Typically, 
over time large number of workers have been moving from the poorer regions in the South 
to  the  North.  Of  course,  such  migrations  have  been  in  turn  a  determinant  of  the 
transformation of the hosting regions and home regions. Notwithstanding such similar 
patterns  in  the  process  of  structural  change,  the  empirical  evidence  does  not  show 
substantial convergence in the rate of growth and in the income levels between the North 
and the South. Indeed, Paci e Pigliaru (1997), Paci e Saba (1997), Di Liberto et al. (2008), 
among others, find that though strong periods of growth and deep structural change, the 
two parts of the country remain distant and there has been no convergence in the last 4-5 
decades. 
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    Fig. 2 
 
As stressed, the reduction in the share of labour employment in the agriculture sector 
has  been  accompanied,  at  least  in  the  first  decades  of  the  period  we  analyse,  by  very 
relevant migration flows from the Mezzogiorno regions to richer Northern ones (see Fig 2 
and Fig. 3). Such migration has not stopped the process of structural transformation but it 
has  certainly  influenced  the  pace  of  this  and  it  has  ultimately  influenced  growth  and 
convergence between Italian regions.  
Despite all the regions in the last 50 years or so have undergone a deep process of 
structural  change  and,  notwithstanding  this  transformation  has  ignited  a  very  relevant 
process of migration flows, in particular from the Southern regions towards the Northern 
ones, growth convergence seems not to have benefited. Against the prevalent theory, and 
also  against what  common  intuition would  dictate,  the  process  of  convergence  among 
Italian regions has not occurred and the South to these days continues to lag well behind 
the North (Paci and Pigliaru, 1997; Diliberto et al. 2008). Such a puzzle, which is far from 
being  solved,  and  in  general  the  clear  strict  interconnections  between  regional  labour 
transfers, internal structural changes and growth, make of Italy an interesting study case to 
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3.  The background literature 
 
  By employing regional data which span from the end of the second world war till 
almost nowadays, this paper aims at detecting, and possibly measuring, the role of labour 
reallocation between sectors and regions in the Italian growth process. The final objective 
is to draw general insights on the role of structural change and migration on development 
and convergence. To this extent, our work follows in the wake of the more traditional 
literature  on  dualism  and  structural  change  (Lewis  1954;  Uzawa  1961;  Uzawa  1963; 
Denison and Poullier 1967; Denison 1974; Chenery and Syrquin 1975; Chenery, Robinson 
et al. 1986).  
Lewis (1954) opened the way to all future research on the issue by uncovering and 
describing the process of transition, occurring during the first stage of development, from 
an economy in which agriculture is the prevalent sector to an industry based one. The 
crucial assumption in his work is the presence, at the initial stages of development, of an 
excess of labour supply in the agriculture sector which causes the marginal productivity of 
labour to be very low (near zero). The advanced sector, on the other hand, displays a 
higher productivity of labour. The result of such discrepancies is that though labour tends 
to migrate from the agriculture sector to the advanced one, the marginal productivity of 
labour, and output, in the agriculture sector does not decrease. Because of such labour 
reallocation, instead, the overall productivity in the economy will increase. Hence, in Lewis' 
view, it is sectoral labour reallocation that spurs growth and development. Along these lines 
of research also move the works by Jorgenson (1967), Fei and Ranis (1964) and Dixit et al. 
(1973). These authors, however, put forward slightly different hypothesis and assume that 











Net Migration Flows in Northern Italian Regions
Net Migration Flows
High Skilled
Low Skilled  8 
sector  they  equate  labour's  average  productivity.  This  assumption,  jointly  with  the 
assumption of constant returns to scale in the advanced sector, and decreasing returns to 
scale in the agriculture sector, is sufficient to ensure the relative growth of the advanced 
sector along the path of development. The process of reallocation will only end when 
wages in the two sectors are equalized. 
Though  strongly  focused  on  the  role  of  wage  differential  in  promoting  structural 
change, all these papers do not consider that the reallocation of labour may require some 
costs of adjustment which depend also on the ability or willingness of workers to change 
sector. In other words it depends also on the mobility of workers and on their propensity 
to change sector. Migration flows may affect such reactiveness of local labour force, since 
both inflows of workers and outflows of workers modify not only the amount of labour 
force but also its quality. For example, if immigrant workers are not perfect substitutes of 
native  workers  because,  for  example,  they  lack  of  the  necessary  skills  to  work  in  the 
advanced sector of the region they move in, the adjustment process becomes more sluggish 
and so does structural change. But if they comprise mainly people who are more mobile 
and  more  reactive  to  differences  in  wage  gap,  an  inflow  of  immigrants  speed  up  the 
reallocation  process  and  the  structural  change.  Emigration  can  affect  sectoral  labour 
reallocation with effects different  from  those  caused  by  immigration.  In  fact,  this  may 
reduce  the  number  of  available  workers  to  be  employed  in  the  advanced  sector  and 
consequently reduce the average propensity of regional labour supply to change sectors. 
The effects of migration flows on the reactiveness of labour force to structural change 
process is an important aspect that we will take into account in our work. 
The effects of adjustment costs of labour reallocation on structural change have been 
already object of analysis within the old literature on dualism and structural change. One of 
the most important contribution to this literature is the one by Harris and Todaro (1970). 
In their study, the presence of frictions in the adjustment process, such as migration costs 
or  a  minimum wage  legislation,  impedes  labour  reallocation  between  sectors  and  is  an 
obstacle to the removal of productivity differentials between sectors. More recently, the 
idea that workers actual re-employment in a different sector does not occur instantaneously 
is also at the core of Lucas's (2004) work. Lucas Jr (2004) assumes that the necessary skills 
to work in the advanced sector can be acquired only by migrating to the city: only after they 
have actually settled down in the city, workers can acquire the necessary skills which allow 
them to be employed in the advanced sector. As a result, wages in the two sectors do not 
converge  rapidly  and,  initially,  sectoral  migration  will  only  result  in  an  increase  in  the 
unemployment rate. Along the same lines of reasoning, Poirson (2001) assumes that there 
is an intersectoral efficiency gap between the wage prevailing in the agriculture sector and 
the one in the manufacturing sector. Such gap is the result of different factors, such as the 
level of workers' education or the existence of efficiency wages. Because of these factors, 
the wage gap varies between regions, countries and periods and the consequent labour 
reallocation is a significant explanatory variable for growth differences across regions and 
countries.  Poirson  (2001)  also  found  that  the  contribution  of  labour  reallocation  to 
productivity growth is, at least partly, attributable to the initial level of education which 
facilitates or reduces the speed of reallocation process in itself. The latter issue is also   9 
analyzed by Masson (2001) who presents a model where rural-urban migration is associated 
with skills acquisition which can be obtained only by moving away from rural areas. And 
yet  urban  unemployment  and  credit  constraint  may  make  difficult  for  workers  to 
accumulate the level of human capital required to work in the modern sector, even after 
they have moved. The result is a poverty trap in which immigrants are unable to acquire 
human capital and labour reallocation is hindered (Bencivenga and Smith 1997).  
While several papers stress the problems posed by an inflow of immigrants on labour 
sectoral  allocation  and  on  structural  change, very few  take  into  account  the  effects  of 
emigrants on the process of internal sectoral transformation. The more traditional literature 
on dualism argues that an outflow of workers from the agriculture sector is beneficial since 
this, while it may leave the agriculture productivity unchanged, increases labour supply in 
the modern sector. But what happens if this outflow of workers moves to the modern 
sector of another region? The answer is not straightforward. In fact if we consider only the 
effects  on  employment  shares,  we  can  conclude  that  an  outflow  of  workers  from  the 
traditional sector has the obvious effect of decreasing the agriculture employment share in 
favour of the modern sector employment share. Hence, if this is the case, emigration may 
boost  structural  change.  However,  if  emigrants  are  also  workers  more  able  or  more 
available to work in the advanced sector, emigration is detrimental for structural change. 
The impact of emigration on the development process and structural change of the source 
region was also the focus of Caselli and Coleman (2001)'s analysis. They argue that, far 
from being detrimental, the departure of workers from regions which are more specialized 
in the agriculture sector may favour structural change and economic development. The 
reason is that a reduction of labour supply in the agriculture sector increases the marginal 
productivity of labour in this sector and, hence, it increases farm wages. The rise in wages, 
in turn, allows the acquisition of human capital of workers who have not left. As a result 
the average level of human capital and labour income in the region increases, benefiting 
growth and spurring development. It is important to stress that emigration has a positive 
impact on growth and development only if it spurs human capital accumulation also in the 
departure  regions,  otherwise  the  development  of  such  regions  and,  hence,  regional 
convergence are not warranted.  
The linkages between human capital and the growth effect of emigration flows have 
been the focus of the "Brain Drain" literature (Miyagiwa 1991; Haque and Kim 1995). The 
latter has generally argued that labour emigration has a negative impact on the level of 
human capital of the source country and on its economic growth. More recently, however, 
Mountford (1997), Stark et al. (1997) and Vidal (1998) have questioned this conclusion and 
have put forward the idea that emigration may, in some instances, provide an incentive for 
human capital formation in the source country. And yet, all of these papers do not study 
the impact of emigration flows on the productivity structure of the source region. To this 
extent,  the  paper  by  Galor  and  Mountford  (2009)  is  an  important  exception  since  it 
presents a model in which international trade and emigration generate an incentive for less 
developed  regions  to  specialize  in  the  production  of  unskilled  intensive,  non  industrial 
goods. As a consequence the less developed regions may invest more in the quantity rather 
than  in  quality  of  their  children  and  delay  the  demographic  transition  which  further   10 
increases the relative abundance of unskilled labour.  
Where  all  this  leaves  us?  Clearly,  as  outlined  by  the  literature,  even  if  the  crucial 
variable is the adaptability of labour force to work in the advanced sector, one cannot deny 
that the content of human capital of emigrants could be a crucial variable to understand 
whether the effects on growth of migration flows are negative or positive. And, in our 
work, we indeed focus on the role of human capital of both immigrants and emigrants to 
establish the impact of interregional migration flows on growth and structural change.   
Other papers which are very closely related to our work are the papers by Temple and 
Woessman (2006), Dowrick and Gemmell (1991), Paci and Pigliaru (1997) and Vollrath 
(2009). These modify the growth accounting approach in order to quantify the growth 
effect  of  labour  reallocation  due  to  structural  change.  Vollrath's  work,  in  particular, 
suggests  that  intersectoral  differences  in  productivity,  due  to  various  distortions,  have 
sizable effects on aggregate productivity. Temple and Woessman (2006) follow the same 
idea and study the dynamic implications of intersectoral differences in productivity. To this 
extent it is also worth mentioning the work by Dowrick and Gemmell (2001) who test, 
through  an  appropriate  integration  of  growth  accounting  equation,  the  hypothesis  that 
productivity differentials among sectors are relevant for growth and these differentials may 
vary according to the level of development. The relation between the level of development 
and the sectoral productivity differentials is also the focus of Graham and Temple, (2006). 
These authors assume that there are increasing returns to scale in the advanced sector, or 
threshold externalities, that lead to multiple equilibria. In this case migration flows, by 
reducing or increasing labour supply in the advanced sector, may push the economy to 
converge to a low equilibrium, where the size of the backward sector is  high and the 
growth rate is low, or to a high equilibrium, where the size of advanced sector as well as the 
growth rate are high.  
 
 
4.  An empirical growth model with structural change terms 
 
In  this  section  we  derive  an  empirical  model  in  order  to  analyze  the  effect  on 
economic growth and regional convergence of the extent of structural change, measured as 
changes  in  the  employment  share  of  the  advanced  sector.  To  this  aim  we  derive  two 
indicators of structural change, we then include these terms in a growth equation a là 
Mankiw, Romer and Weil (1992) (MRW here on) to measure the contribution of structural 
change to the growth process of Italian regions. 
 
4.1 Derivation of structural change terms 
 
In  order  to  obtain  an  indicator  of  structural  change, we  depart  from Temple  and 
Woessman (2006)'s framework (from now on TW) which we modify to take into account 
the direct effects of interregional migration flows. 
Let us consider an economy which encompasses n interconnected regions each one   11 
endowed  with  its  own  independent  system  of  production.
1  Each  region,  [0, ] i n ∈ ,  is 
populated at each point in time, by Li agents who are employed as labour force, jointly with 
physical capital, Ki, in the production of two types of goods: the agriculture good and the 
manufacture good.
2 We will denote, respectively, La,i and Ka,i labour and physical capital 
employed in the agriculture sector (the backward sector), and Lm,i and Km,i labour and 
physical capital employed in the manufacture sector (the advanced sector). By means of 
constant returns to scale production functions, region i will produce agriculture output, 
Ya,i, and manufacture output, Ym,i, according to   
  , , , , , ( , ) a i a i a i a i a i Y A F K L =   (1) 
  , , , , , ( , ) m i m i m i m i m i Y A F K L =   (2) 
where total factor productivity in the agriculture sector, Aa,i, may differ from total factor 
productivity in the manufacture sector. We also assume perfectly competitive markets, and 
this, in conjunction with the assumption of constant returns to scale, implies that factors of 
production are paid their marginal productivity. Hence, the wage rates in agriculture, wa,i, 
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We  also  assume  that  capital  can  freely  and  costlessly  move  between  sectors  and 
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i i . Labour, as well as capital, can move between sectors within 
the same region, or it can cross borders and move between regions. Yet this “migration” is 
not costless. Indeed, both migrating from one sector to another, as well as from one region 
to another, involves mobility and adjustment costs. Moving from one sector to another 
requires the acquisition of skills and specific expertise and, hence, it demands time and 
resources to be spent. Moving from one region to another involves material relocation 
costs as well as personal costs. Therefore, even in equilibrium wages can differ across 
sectors and regions by incorporating a premium (or a price) which reflects such costs. This 
implies that, as argued by the literature on dualism, the transition towards the equilibrium is 
not instantaneous being readjustments sluggish and slow. 
Structural change, defined as the labour reallocation from the backward sector to the 
advanced sector, depends on the sectoral wage gap. A positive sectoral wage gap between 
the advanced and the backward sector will make workers leaving the relatively low wage 
sector (the backward sector) and moving to the higher wage sector (the advanced sector). 
Formally, one can assume that in each region structural change is given by the share of 
                                                 
1 On purely theoretical grounds, it is equivalent either to refer to a single world composed by different 
economies or to an economy as composed by different regions. The latter terminology is more closely related 
to the evidence we use. 
2 In order to keep exposition simple we omit the time index on the variables.   12 
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where the parameter  1 k ≥  is the same across regions and is an indicator of the difference in 
productivity between sectors. Such difference in productivity survives also when labour 
markets are in equilibrium, in which case wm,i=kwa,i, and there is no intersectoral migration. 
By rewriting equation (5), we obtain: 
  ( 1) m a w kw p = +   (6) 
The latter clearly states that the wage in the advanced sector, which is equal to marginal 
productivity, is high when structural change is high, hence any factor that speeds up or 
slows structural change, it increases or reduces the productivity of the advanced sector. 
Indeed, structural change does not depend only on the wage gap between sectors, but also 
on other factors which may interfere with the propensity of workers to change sector and, 
hence, it may increase or reduce the speed of structural change for a given wage gap. 
Migration inflows from other regions is one of these factors. In fact the external inflow of 
workers modifies qualitatively the local labour force: immigrants could be more flexible 
workers and hence they could increase the average reactiveness of labour force to the 
sectoral wage gap. But also the opposite could be true. In fact as underlined by Lucas 
(2004) and Caselli and Coleman (2001) migrants from rural areas could be not perfect 
substitutes of native workers, since they may need to acquire some skills to work or to find 
the right match in the advanced sector of the receiving region. Hence, the outside arrival of 
workers may render more sluggish the process of structural transformation for a given 
wage gap. 
Following similar arguments, one can argue that emigration as well may have a direct 
impact on the reactiveness of the labour force to wage gaps, yet with an ambiguous net 
effect. In fact, if, on the one hand, the outflow of emigrants, who are also workers with a 
high propensity to move across regions and/or sectors, may reduce the average mobility of 
local labour supply; on the other, emigration, by favouring knowledge improvement about 
labour market conditions, may spur internal mobility between sectors.
3 Hence, the final 
impact of migration flows on SC dynamics might either be negative or positive.  
In order to take into account the direct effect of migration flows on the propensity to 
change sector we assume that structural change depends not only on the wage gap but also 
on other factors which make workers more available or more suitable to migrate to the 
advanced  sector.  More  formally  we  assume  that  SC  is  equal  to  the  reduction  in  the 
employment share in the agriculture, accelerated or decelerated by a factor which depends 
on  the  rate  of  immigrants  and  emigrants.  More  formally  we  take  p  in  region  i  to  be 
determined by the following: 
                                                 
3 The idea is that emigrants transfer back additional knowledge and material resources which help movements 
of local labour force among sectors.   13 












  (7) 
where  , / i a i i a L L ≡  is the share of agriculture employment, La,i, in total employment, Li, in 
region i. 
By substituting (6) in (7), we obtain 
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The  latter,  jointly  with  eq.(1),  eq.(2),  eq.(3)  and  eq.(4),  can  be  employed  to  derive  an 
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φ =  and  1 i i m a = −  is the share of employment in the advanced sector. Along with 
the weighted average of the rates of growth of total factor productivity in the two sectors, 
Aa,i and Am,i, total factor productivity growth,  / i i Z Z ɺ , will include two terms which capture 
the effects of labour reallocation due to structural change.  
The first of these two terms, MGROWTHi, measures the contribution to growth given 
by the expansion of the manufacturing sector, without reallocation of workers from the 
traditional sector. It is useful to recall that the manufacturing sector can expand because of 
population  growth.  Though  equilibrium  in  the  labour  market  (wm,i=kwa,i,)  implies  no 
reallocation of workers among sectors, a difference in productivity among the two sectors 
(recall that k>1) implies that a growth in the modern sector will involve also a growth in 
TFP. The second of these two terms, SCMIGRATi, captures the effects on TFP of labour 
reallocation  among  sectors  and  regions.  Out  of  equilibrium,  when  sectoral  wages  and 
productivity  differ,  reallocation  of  workers  from  the  backward  sector  to  the  advanced 
sector  with  higher  productivity,  will  cause  the  overall  efficiency  level  to  increase.  By 
construction,  these  terms  are  equivalent  to  that  found  by  TW.  The  first  one  captures 
exactly the same effect on TFP growth of the relative growth of the advanced sector. To 
outline  this  equivalence we  name  our  term  MGROWTH  as  in  TW.  The  second  term, 
however, differs. In our framework TFP growth is affected not only by the relative growth 
of  the  advanced  sector,  but  also  by  interregional  labour  movement.  Indeed,  for  what 
already argued, migration flows between regions can interfere in the process of internal 
labour adjustment. The inflow and the outflow of workers across regions may reduce (or 
increase)  the  reactivity  of  labour  force  to  productivity  differentials  and  hence  reduce 
(increase) TFP growth. As we have already underlined, the impact of both incoming and 
outgoing  migration  on  TFP  growth  are  ambiguous,  since  these  put  in  action  opposite 
forces which increase or decrease the propensity to migrate across sectors. Neverthless, we 
think  that  in  the  case  of  interregional  labour  migration,  the  adaptability  costs  and,  in   14 
general,  all  moving  costs  are  lower  and,  as  a  consequence,  the  net  effect  of  incoming 
migration  flows  could  be  positive while  negative when  considering  outgoing  migration 
flows.  
And yet, we are aware that it might be very useful to separate the negative effect from 
the positive one. We believe that, to some extent, it is possible to obtain this separation by 
considering  the level of immigrants and emigrants human capital. This idea is not new in 
the literature. The propensity to change sector is a function of workers’ human capital: the 
higher is the level of human capital the more easily the worker can be employed in the 
advanced sector. As a corollary one can argue that the emigration of such a type of workers 
reduces the average propensity to move sector in the source region. These arguments can 
be extended to immigration as well. The higher is the average level of human capital of 
workers entering the region, the easier is for these immigrants to allocate themselves in the 
advanced sector and the higher is the propensity of labour to sectoral adjustments for a 
given wage differential. Following such lines of arguments, we modify eq.(7) by introducing 
human capital, so that incoming migration flows will speed up SC only if these possess a 
high level of human capital. On the opposite, low skill immigrants will make more sluggish 
the process of intersectoral adjustment and will slow SC. Analogously, the emigration of 
high skilled workers will have a negative impact on SC, while the emigration of low skilled 
agents will speed up SC adjustment. As a result we write 
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where Mh,i and Ml,i are the amount of migrants with high and low level of human capital, 
while Eh,i and El,i are the amount of emigrants with high and low level of human capital. It 
is straightforward to check that under this new assumption the expression for TFP growth, 
eq.(9), remains substantially unchanged apart the last term which now takes into account 






a i m i i
i i i i




γ γ = + − + +
ɺ ɺ ɺ
  (11) 
where 
, , , , (1 ) ; ; ;
h i l i l i h i i i
i i i i
i i i i i
M E M E a m
SCMIGRAThc a p k
a L L L L m
φ ψ
  −
≡ −  
 
ɺ ɺ .   
 
4.2 A suitable empirical growth equation 
 
Estimating equations (9) and (11) is neither simple nor straightforward given the difficulty 
of measuring and collecting data on total factor productivity growth rate,  / i i Z Z ɺ . For this 
reason we follow an alternative route in order to measure the contribution of structural 
change and interregional labour migration flow to economic growth of Italian regions. As 
in  Temple  and  Woessman  (2006),  we  modify  the  empirical  growth  model  derived  by 
Mankiw  et  al.  (1992)  by  including  the  two  structural  change  terms  derived  above.   15 
Moreover, rather than a cross section analysis, we rely on a panel data framework, in line 
with the works by Islam (1995) and Islam (2003), to estimate growth and its components. 
This will allow TFP levels to vary across regions and to detect regional differences.  
Let us consider a Cobb-Douglas production function of the following sort 
 
1 ( ) i i i it i Y K H A L
α γ α γ − − =   (12) 
As  already  argued,  structural  change  and  labour  reallocation  have  an  impact  on  factor 
productivity. One can, therefore, think that structural change and labour reallocation can 
be detected by a change in the technology level Ait. As structural change takes place, the 
speed of technology enhancement increases. In more practical terms, regions with faster 
structural change also experiment a higher increase in the level of technology. If this is true, 
we  are  in  need  to  specify  a  formal  relationship  between  structural  change  and  the 
corresponding change in the technology level. In order to keep things simple, we assume 





i t i A A e
τ =   (13) 
The  latter  simply  states  that  the  level  of  efficiency  in  production  depends  on  regional 
specific and time invariant factors, captured by Ai,0, and by a component which varies 
through  time  as  structural  change  occurs.  After  substituting  this  expression  for  the 
technology level in the production function, we obtain
4 an expression for the change in the 
log of output per worker between period t-1 and t, which can be approximated by: 
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where  e
λ β
− = ,  (1 )( ) n g λ α δ = − + +   is  the  convergence  parameter,  sk  and  sh  are, 
respectively, the investment rate in physical and human capital, n is population growth, δ is 
the depreciation rate. Given that the contribution of pi to growth is determined by the two 
last terms in (9) and (11), we can substitute for pi the following 
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and get a growth equation which can be easily estimated: 
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− − . The convergence rate is determined by the parameter  (1 ) θ β = − . 
Following a standard approach in the literature, we set  g δ +  to be 0,05. Our assumption 
that g varies across countries and depends on the extent of structural change weakens the 
case to set  g δ +  in such a way. We are aware that, for matter of coherency, a more formal 
specification  would  require  also  to  include  in  ln( ) n g δ + +   the  structural  change  terms. 
However, if one follows this route the model would be weakly identified and far more 
complex  in  the  formulations.  This  would  require  further  assumptions  on  the  formal 
relationship between the variables and non-linear least square estimation. We choose to 
simplify  matter  and  assume  that  g  is  sufficiently  small  to  the  extent  that  its  marginal 
contribution to the term ln( ) n g δ + +  is not relevant on practical grounds. This seems to be 
reasonable in a country, Italy, in which population growth rates have been for long time 
very high, in particular during the first decades of development we analyse, 60s 70s and 
80s. We hence maintain the linear form in the hope to have a more manageable framework 
and more clearly readable results. 
 
 
5.  Estimation strategy and main results 
 
In order to measure, and qualify, the contribution of structural change and migration flows 
to the process of economic growth, we tested the empirical model derived above by using a 
fairly large dataset of different variables capturing the level of activity of the 20 Italian 
regions (NUTS2 level) over the period 1964-2002. We had access to annual regional values 
for the most relevant variables employed in standard growth regression: GDP per capita, 
total  and  sectoral  (agriculture,  industry  and  services)  employment  levels,  gross  fixed 
investments, population, and number of students enrolled at High School (in the school 
year). Alongside these variables, we also constructed a detailed dataset on migration flows 
leaving and entering each region each year. By using data published by the Italian Statistics 
Institute (ISTAT), which records changes of residency over time at regional level, we were 
able to build a detailed dataset of migration flows between Italian regions. At each point in 
time, and for each region, we were able to determine how many individuals left the region 
and how many entered. The data also detect the level of human capital of these migration 
flows  since  agents  changing  residency  are  classified  according  to  their  level  of  school 
attainment.  We  were  thus  able  to  distinguish  between  high-skilled  migrants  who  had 
obtained a secondary school qualification or a higher degree, and migrants who did not 
possess such a qualification, namely the low-skilled. General descriptive statistics of the 
data are given in table 1. 
The relevance of an existing influence of structural change, driven both by inner labour 
reallocation and out-of-region migration flows, on Italian regional growth and convergence 
process was tested by means of different dynamic panel data estimation techniques. 
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Table 1: summary statistics           
Variable  Mean  Std. Dev.  Min  Max  Obs. 
Per capita GDP (thousands of Euro)  7.685  7.486  .209  2.882  780 
Number of people enrolled in High school on 
population  .0401  .0104  .011  .065  770 
Investment /GDP  .244  .074  .079  .673  780 
Population (thousands)  2803  2.187  .102  9.206  780 
Outflow  (thousands)  19.087  15.590  .737  70.915  780 
Low-skilled outflow (thousands)  14.759  13.531  .454  64.995  780 
High-skilled outflow (thousands)  4.327  3.378  .128  18.747  780 
Inflow  (thousands)  18.830  18.832  1.028  162.500  780 
Low-skilled inflow (thousands)  14.549  16.486  .494  156.445  780 
High-skilled inflow (thousands)  4.370  3.813  .169  22.492  780 
Source: ISTAT 
 
Being aware that fixed panel estimation, as outlined by Islam (1995, 2003), may better 
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The dependent variable is given by the regional per capita GDP in logarithm terms (gdp in 
the tables). The explicative variables are: , i t y τ − , the lag of the dependent variable (gdp_1 in 
the tables)
5;  
1 ln i k x s = , measured by the ratio regional of gross fixed investment over GDP 
(invm in the tables); 
2 ln( ) i x n g δ = + + , where n is the regional population growth rate and 
g+δ, following the economic growth empirical literature, is set to 0.05 (ngdm in the tables); 
3 ln i h x s = , which detects the regional human capital endowment, measured as the ratio of 
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ɺ  measures the effect of incoming migration flows (M in the tables). 
When accounting for human capital level of migrants the latter two explanatory variables 
were labelled as Eh and Mh, for high-skilled people (where high-skilled denotes individuals 
who have attained at least a high school or Bachelor’s degree), and El and Ml for the low-
skilled. Unobservable factors, such as institutional and cultural differences, varying across 
regions,  are  captured  by  the  time-invariant  term,  ,0 ln i i A µ θ = .  The  last  term  , i t v   is  the 
transitory error term varying across time and regions and with zero mean.  
                                                 
5 In general by labelling “_1” the variable, we denote the one-period lagged variable. 
6 We recall that a indicates the share of employment in agriculture, m is the share in industry and services, and 
tr is the time trend.   18 
Since the annual data unavoidably encompass short-term business cycle noises, and 
may generate serial correlation effects on the variables, we followed a standard approach in 
the empirical literature (Islam 1995; Islam 2003; Di Liberto, Pigliaru et al. 2008) and chose 
to employ for our econometric tests longer and more suitable time spans. In the attempt 
not to reduce significantly the number of observations and to smooth cyclicality effects we 
set the time span of our observations at four years. Specifically, we took four-year averages 
for all variables apart from the level of per capita GDP and the level of education for 
which, instead, we chose to employ the four-year lagged values. As a result, our sample 
ultimately included T=10 observations for each region.  
The empirical strategy was the following. We proceeded by first performing a simple 
pooled regression (OLS estimator) of eq.(17) on the whole sample, and then progressed 
with more in-depth investigation by means of more appropriate estimators controlling for 
endogeneity, region-specific effects, omitting variable issues and potential problems due to 
autocorrelation  and  time-series  persistency.  Region-specific  effects,  which  may  be 
correlated with the explanatory variables, were accounted for by removing the fixed effect 
from the error term through a specific transformation of the data or by instrumenting 
endogenous variables with exogenous ones. However, since the first solution, which ends 
up with the Within Groups (WG) estimators, generates downward-biased estimates we 
prefer to control for endogeneity of some regressors and possible double causality issues by 
using the “System GMM” approach.  
Recent studies (Arellano and Bond 1991; Levine, Loayza et al. 2000; Bond, Hoeffler et 
al.  2001;  Roodman  2006)  have  shown  that  when  series  are  persistent,  regressors  are 
endogenous  and  the  number  of  time  series  is  relatively  small,  as  in  our  case,  the 
transformation developed by Arellano and Bover (1995) and Blundell and Bond (1998) 
performs better than other estimation procedures avoiding dynamic panel bias. We refer to 
this  estimator  as  the  AB-SYS
7.  However,  as  documented  by  the  empirical  literature 
(Tauchen 1986; Altonji and Segal 1996; Andersen and Sørensen 1996; Ziliak 1997; Bowsher 
2002), problems of weak specification tests may arise from the proliferation of instruments 
caused by the application of this econometric approach. The risk is that invalid results may 
appear valid. In order to tackle this problem properly we limit the instrument count (which 
should not exceed the panel width) either by reducing the number of lags (using only 
certain lags instead of all available ones) or by collapsing them into blocks
8 or, finally, 
combining  the  two  methods  of  instrument  restriction.  Moreover,  we  perform  two 
specifications tests as suggested by Arellano and Bond (1991), Arellano and Bover (1995), 
Blundell  and  Bond  (1998)  and  Roodman  (2008).  The  first  is  the  Sargan  test  of  over-
identification which tests the validity of all instruments (no correlation with the residuals), 
both in the difference and in the level equations. The second is the difference-in-Sargan-
Hansen which tests the full set of instruments in order to examine their validity in the level 
                                                 
7 The AB-SYS estimator (generally indicated as System GMM) comes from the estimation of a system of two 
equations.  The  first  results  from  differencing  the  regression  equation  in  order  to  remove  biases  due  to 
omitted variables connected with the unobserved country-specific effects, and instrumenting the right-hand-
side variables (expressed in difference) by lagged values of original variables. The second is an equation in 
levels where endogenous variables are instrumented by past values of variables’ differences. 
8 All available lags are combined into smaller sets.    19 
equation
9. Finally, since the consistency of the GMM depends also on absence of serial 
correlation in the data we run the Arellano-Bond test, AR(2) test, with the null hypothesis 
of absence of second-order serial for errors in the differenced equation. 
 
5.1 Results  
 
The first results of our estimations on the whole sample, with no distinction on the 
level of human capital, are presented in Table 2. These are obtained respectively by means 
of  OLS,  WG,  and  AB-SYS.  As  already  stressed,  at  this  initial  stage  of  the  empirical 
investigation  we  are  simply  very  interested  in  verifying  whether,  and  to  what  extent, 
structural change, measured by the change in sectoral labour share, and migration flows can 
affect the process of regional growth and convergence. It is useful to recall that migration 
flows affect structural change and growth through the variable SCMIGRAT (see eq.(9)) 
which we ultimately managed to decompose into two components whose dynamics are 
mainly driven by the incoming migration flows, M, and the outgoing migration flows, E 
(see eq. (16) and the compact form of this, eq.(17)). As is evident, simple pooled OLS and 
WG provide encouraging answers as regards the role of migration flows in the growth 
process. Indeed, all terms through which migration can impact growth appear to be, in 
most  instances,  significant.  Regional  migration  inflow  influences  positively  the  rate  of 
growth  under  OLS  and  WG.  Yet  while  this  effect  is  statistically  significant  for  OLS 
estimation, it loses significance under WG. Regional emigration, on the other hand, appears 
to be detrimental to regional growth both under OLS and WG. The coefficient on the 
variable which captures the impact on growth through emigration flows, E, is in all cases 
negative and significant. These first estimations also show that the term which captures the 
effect  of  structural  change  through  the  relative  expansion  of  the  advanced  sector, 
MGROWTH, is significant and negative.  
Of  course,  we  are  well  aware  that  these  results  may  be  called  into  question. 
Endogeneity issues are the main concern. As is commonly stressed in standard growth 
analysis, in our basic regression many regressors may be endogenous. For this reason we 
attempt to correct for endogeneity by compiling the AB-SYS estimator
10. When we take 
endogeneity issues into account and move to the AB-SYS model, the results become more 
interesting  along  different  routes.  Indeed,  post-estimation  tests  show  that  the  AB-SYS 
approach should be preferred to the pooled fixed effect panel estimation since the null 
hypotheses  of  absence  of  serial  correlation,  exogeneity  of  instruments  and  correct 
specification of the model are not rejected. The AB-SYS (column 3 of table 2) confirms 
that both migration inflow, M, and emigration flow, E, are significant and play a major role 
in shaping regional growth. More specifically, while incoming migration flows affect the 
regional  growth  process  positively,  emigration  has  a  negative  impact.  This  result  may 
explain the lack of convergence between Italy’s two macro-areas: as shown in section 2, 
Northern regions have experienced large incoming migration flows, while, in the same 
                                                 
9 This test computes the increase in the Sargan statistic when the subset of instruments is added to the 
estimation. 
10 In building the AB-SYS, we consider all variables as endogenous.   20 
period, in the South there have been large outgoing migration flows. The result is that the 
process of structural change has favoured the North more than the South of the country. 
This evidence may at least partly explain the empirical puzzle of a country which, in spite 
of a significant overall process of development and structural change, still shows large 
regional economic disparities.  
Interestingly, according to such estimations, the level of education appears to have 
positively  played  an  important  role  in  shaping  Italian  regional  growth.  Indeed,  the 
coefficient on the variable school_1 which approximates the aggregate level of education to 
the ratio of number of people enrolled at the high school over the population, proves in all 
instances positive and significant. The same does not hold for investments which instead 
are not significant under the ABSYS estimator. 
 
Table 2: Estimation results without migration Human Capital level distinction 
Variable  OLS  WG  AB-Sys 
model1  AB-Sys model2 
         
gdp_1  -0.002  0.035  -0.721  -0.705 
  (-0.034)  (0.82)  (-1.28)  (-1.83) 
school_1  1.98  2.95  3.17  2.65 
  (6.57)  (8.51)  (2.55)  (2.56) 
Invm  -0.869  -1.13  -1.90  2.03 
  (-2.12)  (-2.33)  (-0.72)  (0.84) 
Ngdm  0.154  12.03  0.206  -0.169 
  (1.33)  (4.65)  (0.36)  (-0.35) 
MGROWTH  -0.42  -0.857  -1.38  -0.159 
  (-2.23)  (-2.11)  (-1.52)  (-0.17) 
M  0.169  0.058  1.28  0.896 
  (2.83)  (0.99)  (1.82)  (1.46) 
E  -0.22  -0.116  -0.969  -0.752 
  (-3.67)  (-1.89)  (-1.89)  (-1.79) 
Period        1.14 
        (1.90) 
Cons  6.92  11.36  9.69  13.3 
   (4.85)  (6.49)  (1.42)  (2.36) 
R2Adj     0.645       
Rmse  0.916  0.729     
AR(2) test  (p-value)      .787  .859 
Sargan test (p-value)      .358  .366 
Diff. in Sargan-Hansen test  
(p-value)         .358   .620 
Legend: t-ratios in parenthesis 
 
The ABSYS estimator, on the other hand, also confirms a seemingly counterintuitive 
result: the negative impact on growth of MGROWTH. This result can be explained by 
recalling the nature of structural change occurred during the decades in question. Following 
a standard approach in the literature, we identified structural change with a contraction in 
the agriculture sector. This is our backward sector. This being the case, the advanced sector 
comprised in our analysis the industry and the services sector. Therefore, while until the 
beginning  of  the  1980s  the  advanced  sector  expanded  due  to  the  expansion  of  both   21 
industry and services, in recent decades the advanced sector has expanded only because of 
the expansion of the services sector. Indeed, since the beginning of the 1980s the industrial 
sector in Italy has contracted. This change may explain the reduced ability of the variable 
MGROWTH,  which  captures  the  effects  of  structural  change  through  the  relative 
expansion of the advanced sector, to explain regional GDP growth. In order to test this 
hypothesis we ran the ABSYS estimator by adding a time dummy variable (the variable 
period in table 2) set to 1 up until 1985 and 0 afterwards in order to capture the effect of 
increase in service sector. The results seems to confirm the idea that the impact of the 
expansion of the advanced sector on growth depends on the period we consider. While the 
time dummy variable has a positive coefficient and is highly significant, the coefficient on 
MGROWTH is no longer significant, even if it remains negative. 
    The propensity of migrants to change sector, as argued above, may also depend on 
their content of human capital. The general level of human capital, as well as personal skill 
endowments, is certainly a crucial factor in the ability of workers to work in the advanced 
sector. To confirm this hypothesis, we opportunely modified and re-estimated eq.(17) by 
taking into account the level of human capital of migrant workers. Interestingly, the results 
(see table 3) clearly show that the effects of incoming and outgoing migration flows on the 
growth rate differ according to their level of human capital: while migration inflow with 
higher human capital endowment, Mh, influences the growth rate positively, low-skilled 
migration inflow, Ml, affects the growth rate negatively (columns 1 of table 3).  
The reverse occurs for emigration. The outflow of high-skilled migrants, Eh, affects 
the output growth rate negatively and significantly, while the same rate is positively affected 
by the outflow of low-skilled migrants, El. Yet most of these variables lose much of their 
statistical significance, although this may occur because of a high degree of multicollinearity 
between the dependent variables. To reduce the magnitude of the effects of this problem 
we  dropped  the  MGROWTH  variable  (columns  2  of  table  3  which  is  also  our  best 
specification). The new estimation confirms the signs of the migration variables and there 
is also a clear increase in the statistical significance of the variables linked to migration. 
Only low-skilled emigration remains statistically non-significant, albeit with the expected 
sign.  Clearly,  these  results  show  that  the  nature  of  the  migration  flows  is  crucial  in 
determining the impact of structural change and migration on growth. 
It is interesting to note that when migration flows are considered in terms of human 
capital content, the level of education (school_1) is no longer significant. The same occurs to 
the period dummy variable (columns 3 of table 3). Once again, the rationale for this result 
can be found in the nature of structural change. Intuitively, the more prominent the role of 
the services sector in the regional economy, the more important is the content of migrant 
human capital for growth. It is the services sector which greatly benefits from human 
capital.  This  explains why  the  role  of  human  capital  in  migration  has  assumed  greater 
importance in recent decades, given that, over the same period, the services sector has 
increased substantially in proportion not only to agriculture but also to industry. Moreover, 
since  the  role  of  the  services  sector  is  captured  by  the  content  of  human  capital  of 
migration flows, the dummy variable loses its statistical significance.  
   22 
Table 3: AB-Sys estimation results with migration human capital level distinction 
Variable  AB-Sys model3  AB-Sys model4  AB-Sys model5 
       
gdp_1  0.025  0.027  -0.009 
  (0.053)  (0.059)  (-0.023) 
school_1  -0.903  -0.869  -1.21 
  (-0.266)  (-0.345)  (-0.431) 
invm  -2.91  -2.88  -2.32 
  (-0.628)  (-0.69)  (-0.593) 
ngdm  -0.011  -0.016  0.041 
  (-0.019)  (-0.032)  (0.084) 
mgrowth  -0.038    -0.164 
  (-0.015)    (-0.082) 
Mh  4.74  4.73  3.82 
  (2.17)  (2.02)  (1.95) 
Ml  -2.34  -2.34  -1.88 
  (-1.61)  (-1.62)  (-1.59) 
Eh  -2.87  -2.86  -2.26 
  (-1.55)  (-1.67)  (-1.46) 
El  1.22  1.21  0.928 
  (0.917)  (0.921)  (0.881) 
period      0.539 
      (0.823) 
cons  -4.78  -4.63  -5.24 
   (-0.278)  (-0.33)  (-0.37) 
AR(2) test  (p-value)  0.646  0.612  0.717 
Sargan test (p-value)  0.991  0.997  0.991 
Diff. in Sargan-Hansen test 
(p-value)     0.997  0.294 
Legend: t-ratios in parenthesis 
 
It has been hypothesised (Dowrick and Gemmell, 1991 and Graham and Temple, 
2006) that the difference in productivity between advanced and backward sectors depends 
on the level of development already reached. When an economy is in a low equilibrium, 
even if the backward sector is large, the differential in productivity between the two sectors 
is low. One implication could be that immigrants can be captured by the backward sector, 
thereby  reducing  the  speed  of  structural  change.  Hence  the  sign  of  the  effect  of 
immigration may depend on the level of development. Because Italy’s two macro-areas, the 
North and the South, show very different levels of development, we investigated the issue 
at hand by dividing the whole sample into two sub-samples: the South, which comprises 8 
regions, and the North, with the remaining 12.  
Table  4  displays  results  for  Southern  and  Northern  regions.  Once  again,  post-
estimation  tests  show  that  AB-SYS  performing  the  best  and  hence  we  focus  on  this 
estimator.  While  MGROWTH  is  not  significant  in  the  case  of  the  South,  but  slightly 
significant for the North (see table 4), the overall migration flows, M and E, are, instead, 
significant  and  preserve,  respectively,  the  same  signs  we  found  on  the  whole  sample. 
Immigration positively influences structural change and growth, while emigration affects 
structural change and growth negatively both in the Southern and Northern regions. Hence 
there  is  no  difference  in  the  net  effect  of  immigrant  flows  according  to  the  level  of   23 
development. One interpretation of this result is that the difference in the growth rate 
between the two parts of the country depends only on the size of migration flows, not on 
their effects. We left the time dummy variable among the explanatory variables in order to 
allow for the changes in the nature of the structural change occurring during the time span 
we considered. Once again this variable proves positive and significant for the North and 
the South.  
 
Table 4: AB-Sys estimation results for Southern and Northern regions 
  South  North 
Variable  AB-Sys model6 
AB-Sys 
model7 
gdp_1  -0.02  -0.0311 
  (-0.587)  (-.728) 
school_1  3.21  0.834 
  (9.01)  (2.53) 
invm  -1.27  0.779 
  (-4.25)  (1.78) 
ngdm  -0.03  4.08 
  (-0.74)  (1.77) 
mgrowth  -0.001  0.144 
  (-0.016)  (.746) 
M  0.274  0.288 
  (4.64)  (1.49) 
E   -0.179  -0.719 
  (-3.75)  (-2.76) 
period  0.29  1.55 
  (1.88)  (11.02) 
cons  9.49  5.46 
  (6,72)  (3.04) 
AR(2) test  (p-value)  0.544  0.249 
Sargan test (p-value)  0.070  0,369 
Diff. in Sargan-Hansen test (p-value)  0.113  0,878 
Legend: t-ratios in parenthesis 
 
It is legitimate to presume that the level of migrant human capital is an even more 
important factor in determining regional growth when one focuses on the two macro areas 
of North and South. We thus introduced the flows of migration by considering the level of 
human capital, as shown in table 5. 
Once again, the results show that high-skilled migration flows affect growth positively 
and significantly both in the North and in the South. And in a specular manner, the loss of 
workers  with  high  skills  proves  to  have  been  detrimental  for  growth.  Indeed,  the 
coefficient on the variable Eh is negative, but it is significant only for the South. On the 
other hand, low-skilled migration flows maintain the expected signs both in the North and 
in the South but prove significant only for Northern regions. Hence we can conclude that 
the outflow of skilled workers is more detrimental for less developed regions, while the 
inflow  of  less  skilled  workers  significantly  affects  the  growth  rate  of  more  developed 
regions. In order to control for possible multicollinearity, and for robustness check, we also 
dropped some of the variables but the results remain essentially unchanged. In tables 4 we   24 
present estimates in which we dropped El.  
 
Table5 : AB-Sys estimation results for Southern and Northern regions, distinguishing the level of 
migrant human capital  










         
gdp_1  0.0058  0.0003  -0.022  -0.024 
  (0.15)  (0.01)  (-0.30)  (-0.31) 
school_1  3.200  3.210  -0.220  -0.185 
  (8.09)  (8.51)  (-0.34)  (-0.27) 
invm  -1.730  -1.690  -0.921  -0.890 
  (-4.73)  (-5.18)  (-1.32)  (-1.21) 
ngdm  -0.056  -0.056  5.000  5.100 
  (-1.08)  (-1.12)  (1.02)  (0.97) 
mgrowth  0.044  0.039  -0.203  -0.172 
  (0.43)  (0.39)  (-0.67)  (-0.55) 
Mh   0.912  0.815  2.260  2.480 
  (2.23)  (2.79)  (2.59)  (2.86) 
Ml   -0.112  -0.044  -0.717  -0.920 
  (-0.51)  (-0.56)  (-1.89)  (-5.93) 
Eh   -0.410  -0.350  -0.562  -0.907 
  (-1.59)  (-1.94)  (-0.39)  (-0.65) 
El   0.048    -0.271   
  (0.32)    (-0.57)   
cons  8.890  8.960  0.269  0.430 
  (5.82)  (6.23)  (0.09)  (0.14) 
AR(2) test  (p-value)  0.216  0.231  0.167  0.129 
Sargan test (p-value)  0.093  0.50  0.785  0.927 
Diff. in Sargan-Hansen test 
(p-value)  0.864  0.767  0.090  0.055 
    Legend: t-ratios in parenthesis 
   
The main conclusion of our estimation is that in the first stage, when migration flows 
consisted mainly of low-skilled workers, they favoured the convergence between the two 
parts of the country, while when migration flows consisted of high-skilled workers, they 
favoured mainly the North regions.  This may explain the persistence of dualism in Italy 
despite the structural change process, which took place in both parts of the country and 
was favoured by massive migration flows from the South towards the North.  
As one might have expected in the growth process, the role of other variables, such as 
education  and  investment,  differs  between  North  and  South.  Education  level  plays  a 
positive role in the process of growth in the southern regions, but not in the North. The 
coefficient on school_1 is indeed positive and very significant in the South but not in the 
North. This result may be due to the fact that human capital has mainly migrated from the 
South towards the North and the loss of human capital has mainly hit Southern regions. 
This may have increased the role of the stock of human capital in the South. Indeed, the 
variable  school_1 captures  the  impact  of  the  overall  level  of  education  on  growth.  The 
relative scarcity of education in the South may thus explain that relative larger impact of   25 
education on growth. 
 
6.  Concluding Remarks 
 
Can  external  migration  flows  influence  labour  market  adjustments  and  structural 
change? And to what extent? Can migration flows provide further evidences on the process 
of growth and convergence? These questions have been partly neglected by the literature 
which has extensively focused on structural change, migration, and growth, but has not 
analyzed in detail the interplay between these variables. Building on such literature, we 
attempt to provide an answer to the above questions. By means of a simple empirical 
model applied on a panel data set of Italian regions, we find that migration flows play a 
significant role in explaining growth and structural change. Relevant migration flows can 
affect the propensity of native workers to change sector and occupations. And these flows 
can either speed up the process of inter sectoral labour adjustment or slow it down. This 
depends on the nature of migration flows and mainly on the average level of human capital. 
Skilled workers can be swiftly and productively employed in the advanced sector. As a 
result overall productivity is boosted by an incoming of such type of workers. The reverse, 
of course, is true for unskilled workers. 
The results of our estimations confirm the theoretical intuition. While immigration 
flows tend to affect positively the rate of growth, emigration is detrimental for growth. The 
speed of structural change and, in turn, the impact of this on growth, is indeed positively 
influenced by migration inflows and negatively by migration outflows. Interestingly, we also 
find that the effect of migration on structural change passes mainly through the level of 
human capital of migrant. In fact, the results show that the inflows of migrants with higher 
level of human capital increases the speed of structural change and the growth rate in 
almost all instances. The reverse occurs for the inflow of low skilled immigrants.  
Crucially, the role of migration in the process of growth seems not to depend, in Italy 
on the degree of regional development. We have indeed found that migration has affected 
in a similar manner both Northern regions and Southern regions. This can explain why the 
large  migration  flows  registered  in  the  last  decades  have  not  been  able  to  fill  the  gap 
between the Mezzogiorno and the rest of the country.  
 
7.  Appendix 1 
 
We now formally derive the growth equation as in eq.(9). By totally differentiating and 
manipulating eq.(1), we get 
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By totally differentiating and manipulating eq.(2), we get 
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∂ . Multiplying the latter by (1 ) / m Y Y γ − =  and recalling 
that  
, , ( ) ( )
(1 )




− ≡ =  and  , ( ) m m L m A F w • =  we obtain 
  (1 ) (1 ) (1 )
m m m m m
m m
Y A K w L L
Y A K Y L
γ γ η − = − + − +
ɺ ɺ ɺ ɺ
 
Substituting for wm as in eq.(8) and recalling that 
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Since we are in the presence of a two sector economy, total output is  a m Y Y Y = + , and 
hence the rate of growth of output will be 
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Substituting eq. (18) and (19) in the latter we obtain 
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, and rearranging terms we get 
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Since 




=   and  by  definition  La=aL,  Lm=(1-a)L,  we  can  rewrite  η φ − ,  after 
substituting for wm as given in eq. (8), in the following manner 
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≡ = . Substituting in eq.(22), we obtain   27 
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ɺ ɺ ɺ . Hence, eq.(24) allows one to write TFP growth rate as eq. (9). 
 
8.  Appendix 2 
 
We now formally derive the growth equation as in eq.(14). 
Let us consider a Cobb-Douglas production function of the following sort 
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τ = . From this production function we can derive the change in log output 
per capita between period t2 and t1 as follows: 
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